Introduction Upper urinary tract urothelial cancers account for 5% of urothelial tumours. In the West, the majority affect the pelvicalyceal system, with pyelocalyceal to ureteric ratio of 3:1. This study aims to describe the clinico-pathological features and outcome of upper urinary tract urothelial cancer treated surgically in a tertiary care unit in Sri Lanka.
Introduction
Upper urinary tract urothelial carcinomas are rare. They account for 5% of all urothelial tumours and 10% of all renal tumours [1] . Upper urinary tract urothelial cancers include those that occur in the renal pelvis and the ureter. These tumours arise from the transitional epithelium, similar to urothelial bladder cancers. Of those, primary tumours in the renal pelvis are more common and occur three to four times more commonly than primary ureteric tumours [2] .
Although, minimally invasive endoscopic procedures show favourable survival rates in selected patients with small, low-grade tumours, these approaches are generally not effective because of the associated high recurrence rates [3] . Therefore, nephroureterectomy with excision of a cuff of bladder remains the standard of care for upper urinary tract urothelial cancer [3, 4] . However, these tumours are notorious for their aggressive behaviour and local failure rates are high despite radical surgery [1] . An important aspect in the management of upper urinary tract urothelial cancer is follow up for recurrence because of the risk of developing urothelial cancers in the remaining transitional cell epithelium [2] . Due to its low prevalence, the clinical and pathological characteristics of upper urinary tract urothelial cancer are not well known especially among South Asians [5] . Although there are data on urothelial and non-urothelial bladder cancer in Sri Lanka there are no publications regarding the patterns of upper urinary tract urothelial cancer in Sri Lanka [6, 7] . In the present study, we describe the main clinico-pathological characteristics of patients with upper urinary tract WHO 2004 classification which was used in the first half of the study has three different grades of anaplasia (G1, G2, and G3 or high grade) while the 2004 ISUP/WHO classification which was used in the latter half has only two grades of anaplasia (low and high grades) [8] . In our analysis, we considered G1 and G2 as low grade and G3 as high grade tumours.
Those with muscle invasive disease were referred to the oncologist for adjuvant chemoradiation. Thereafter, patients were followed-up with check cystoscopy every 3 months during the first year and thereafter annually. Annual ultrasound scan was done to assess the upper urinary tract of the contralateral side. Follow up details including recurrence, recurrence free survival, and overall survival were calculated.
Data were analysed using SPSS software version 17. Statistical analysis was done using non-parametric tests such as Mann-Whitney U test and Chi-square test. Kaplan Meir survival analysis was done to derive recurrence-free survival. Approval for the study was obtained from the Ethical Review Committee of National Hospital of Sri Lanka.
Results
Sample included 43 patients. The majority were males (n=28; 65.1%) with a male to female ratio of 1.87. Median age was 65 years (range 42-83). Macroscopic haematuria was the commonest clinical presentation (n=29; 67.4%) followed by loin pain (n=13; 30.2%). Twelve (30%) had a history of passage of clots and two patients (4.7%) passed fleshy particles. The tumour was incidentally detected in 9 (20.9%) patients. The median duration of symptoms was 3 months (range 0.5-6).
Left sided tumours were present in 24 (55.8%). In 20 (46.5%), tumour was confined to the ureter and in 13 (30.2%) to the renal pelvis. In 10 (23.3%), the tumours were found in both ureter and renal pelvis.
The majority (n=33; 75.6%) were papillary tumours, 6 (14%) were solid tumours and 4 (23.3%) were mixed tumours (both papillary and solid components). Ulceration was seen in two (4.7%). Majority (n=35; 81.4%) were solitary tumours. Non muscle invasive tumours were seen in 21 (pTa: n=6;14%, pT1: n=15; 34.9%) and the rest were invasive carcinomas (pT2: n=11; 25.6%, pT3: n=7;16.3% and pT4: n=4;9.3%). Twenty three (53.5%) were low grade tumours and the rest (n=20; 46.5%) were high grade. One tumour had 50% squamous differentiation. Lymphovascular invasion was seen in 7 (16.3%).
There was a history of urothelial bladder cancer in 12 (27.9%). Synchronous bladder tumours (concurrent bladder tumours at the time of initial diagnosis) were present in 4 (9.3%). Nineteen (44.2%) were lost to follow up after surgery. The median follow up duration of the rest (n=24) was 40 months (Inter quartile range 5.4-69 months). Of those who were followed up 9 (20.9%) developed metachronous bladder tumours (bladder tumours detected during follow up check cystoscopy). Eight developed these tumours within one year of surgery and in the other patient the recurrence was detected after seven years during annual check cystoscopy. Fifteen patients (34.9%) had no recurrence. Of those with recurrence, 4 had small papillary recurrences which were treated with transurethral fulguration. Others underwent transurethral resection of bladder tumour (TURBT) and the histology showed pTa high grade in 2, pT1 low grade in 2 and pT1 high grade in one patient.
Despite the limitation of follow up, 9 (37.5%) had recurrence free survival of 5 years or more and while 4 (16.7%) had recurrence free survival of more than 10 years ( Figure 1 ). Fifteen patients (62.5%) survived for more than 5 years and of them, 4 survived (16.7%) beyond 10 years. Older age (p=0.015) and presence of necrosis (OR 3.1; 95% CI 1.7-5.8; p=0.05) were the only clinicopathological parameters which was associated with tumour recurrence. Other factors such as sex, clinical presentation, tumour grade and tumour stage did not have a significant association with tumour recurrence.
Discussion
This study presents the clinical and histopatholoigical characteristics of upper urinary tract urothelial cancer in a cohort of patients. Left sided tumours were more common (55.8%). Twenty (46.5%) had a tumour confined to the ureter, 13 (30.2%) to the renal pelvis and the rest had a tumour involving the renal pelvis and ureter. Twenty two (51.2%) had muscle invasive disease and 20 (46.5%) had high grade tumours.
Most evidence on upper urinary tract urothelial cancer are from developed countries and there are only few studies from South Asia [5] . Upper urinary tract urothelial cancer occurs at a mean age of 60 -70 years. Our study had similar findings [5, [9] [10] [11] . A male preponderance has been reported in the Western literature with a male to female ratio of 3: 1 [9, 10] . A study from India reported a higher male preponderance (male: female=7:1) which was attributed to low prevalence of smoking in females, a major risk factor in urothelial cancers [5] . However, in our study, although the disease was commoner in males, the male to female ratio was only 1.87:1. This indicates a considerably higher proportion of females compared to findings from India and the Western countries. This is quite unusual because of the low prevalence of smoking among females in Sri Lanka and India. A study from Sri Lanka on urothelial bladder cancers by Goonewardena et al. shows high male preponderance of 6:1 [6] . Therefore, the reason for the unusually high proportion (35%) of females developing upper urinary tract urothelial cancer needs to be further evaluated.
In the present study, 51% of tumours were muscle invasive. The staging of upper urinary tract urothelial cancers differ in different studies, with reported incidence of muscle invasive cancer of 40-56% [9, 10, 12] . A recent study from India showed that 88% of upper urinary tract urothelial cancer were muscle invasive. This is a considerably high rate. Inadequate attention to microscopic haematuria and very late presentation has been postulated as possible reasons for the high proportion of muscle invasive disease [5] .
In the present study 46.5% were high grade tumours. A study from India reported prevalence of high grade tumours of about 66%. Other studies report prevalence rates from 36-58% [10, 12] . The high prevalence of muscle invasive disease and high grade tumours is clinically significant as they indicate poor prognosis [5] .
In Western countries tumours of the renal pelvis are reported to be 3 to 4 times commoner than ureteric tumours [2] . In the Indian study 29 out of 36 tumours were confined to the renal pelvis [5] . However, in the present study, majority of patients (46.5%) had tumours confined to the ureter, 30.2% to the renal pelvis and the rest had tumour in renal pelvis and ureter. Thus, our findings show a different pattern compared to other studies conducted in South Asia and the West.
In the present study, 20.9% of the followed up patients developed metachronous bladder tumours. Eight developed within one year of surgery and recurrence was detected in the other patient after 7 years during annual check cystoscopy. The recurrence rate in the present study is comparable to those from India and the West [5] . It is important to note that all patients were asymptomatic when the metachronous tumour was detected and one patient developed recurrence after 7 years. This highlights the importance of rigorous long term follow up in these patients. All recurrences detected in patients who were followed up were non-muscle invasive tumours, which may be due to early detection through regular check cystoscopy.
We found that, older age and presence of necrosis were the only factors associated with tumour recurrence. A recent study of 36 patients from India, identified presence of tumour necrosis as the only risk factor for overall survival [5] . We may have failed to detect other risk factors for recurrence due to the small sample size.
A significant proportion of patients (44%) was lost to follow up after initial surgery. The median duration of follow up was only 40 months. This is a reflection of the large catchment population of the institution (over 8 million) and the long distances (over 100-200 km) travelled by some patients to come to hospital. We can assume that some of the patients who were lost to follow up had not developed recurrent episodes of visible haematuria, a symptom of neglected urothelial malignancy, which would have compelled them to report back to the same unit [13] . Other reasons for drop outs are financial and sociocultural as well as the stigma related to cancer in South Asia which could result in defaulting treatment.
In our study, rate of five year recurrence-free was 37.5% and overall survival was 62.5%. In a similar study from India, rate of five-year recurrence-free was 36.3% and cancer specific survival was 26% ± 5.1% [5] . However, studies from the West report much better survival. Berger et al. reported five-year cancer specific survival of around 72% [10] . Margulis et al. reported five-year recurrencefree rate of 69% and cancer specific survival of 73% [14] . The reason for reduced survival may be inadequate follow up or presentation with advanced disease.
Our study has several limitations which include the small sample size and limited follow up. The small sample size despite a 20 year period may be due to the rarity of the disease. A considerable number of patients did not present for check cystoscopy after surgery and were lost to follow up.
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Conclusion
This study identified several patterns that are different to those from Indian and Western countries which include a relatively high prevalence in females and higher occurrence of ureteric tumours compared to renal pelvic tumours.
